Abstract-Spatial-frequency discrimination thresholds were measured for briefly (300 msec) presented sinewave gratings having a contrast one logarithmic unit above detection threshold. The gratings were drifted at rates varying from I. 1 to 40 Hz. In a two-interval forced-choice paradigm thresholds were determined for vertically and obliquely oriented gratings. Three reference spatial frequencies (I, 4, 12 c/deg) were tested. For the I c/deg reference spatial frequency, spatial-frequency di~~mination thresholds were constant over the wide range of drift rates used. For 4 and 12 c/deg reference gratings, discrimination thresholds were constant for drift frequencies up to 14 Hz. For drift frequencies beyond 14 Hz, spatial-frequency discrimination thresholds increased abruptly, rising from approx. 6% at 14 Hz to 25% at 40 Hz drift rate. Measurements with obIiquely oriented gratings yielded comparable results. The increase in the spatial-frequency discrimination threshold for medium-high spatial frequencies and high temporal frequencies might reflect an increase in the spatial frequency bandwidth of the mechanisms sensitive to these stimulus frequencies.
INTRODUCTION
The human observer is capable of discriminating a difference of as little as 2-4% in the spatial frequency of two suprathreshold gratings (Campbell, Nachmias & Jukes, 1970; Hirsch & Hylton, 1982; Mayer & Kim, 1986; Thomas, 1983) . For a grating of high spatial frequency, say, 20 c/deg, having a period length of only 3 min arc, this means that spatial frequency discrimination can be successfully performed, although the period lengths of two gratings differ by only 3.6-7.2 set arc. Spatial frequency discrimination can thus be thought of as a form of hyperacuity (Westheimer, l975), because the smallest resolvable difference is approximately a factor of 10 less than that of the average spacing between the centers of the fovea1 cones (Hirsch & Hylton, 1984; Williams & Collier, 1983) . Thomas (1983) has shown that, near contrast threshold, the detection of a grating and the identification of its spatial frequency are related by a proportionality rule: for a given nearthreshold contrast level and spatial-frequency difference the probability that the spatial frequency of the grating will be correctly identified *To whom all correspondence should be addressed.
is associated with a certain probability that the grating will be detected. This finding suggests that the detection of a grating and the identification of its spatial frequency are performed by the same mechanisms.
It is well known that the visual system is less sensitive to rapidly moving grating stimuli. The temporal modulation transfer function of the human visual system has a maximum between 5-10 Hz and falls off rapidly for temporal frequencies above 10 Hz (Kelly, 1961; Robson, 1966; Watson, 1986) . The present study investigates whether the detection and spatialfrequency discrimination of gratings would, in a parallel fashion, covary with drift frequency. If the same mechanisms are involved in the detection and discrimination of spatial frequency then stimulus motion should affect both types of performance in a similar manner. We here report the findings of experiments in which the spatial-frequency discrimination of suprathreshold drifting gratings was measured. The gratings had a wide range of drift rates and three different spatial frequencies. We also explore the effect of grating orientation on the spatial-frequency discrimination of drifting gratings. The results indicate that spatialfrequency discrimination thresholds for gratings VR 3019-F
